Introduction
The first scuttle fly (Diptera: Phoridae) recorded from the Galápagos Archipelago (Megaselia scalaris (Loew, 1866) ) was collected during the Williams Expedition (1923) (Johnson 1924 ) and a second species (Dohrniphora cornuta (Bigot, 1857) ) was collected during the Norwegian Zoological Expedition (1925) . Additional material of the latter species was collected on the Templeton Crocker Expedition of 1932 (Van Duzee 1933; Curran 1934) . In 1985, Stewart Peck (Carleton University, Ottawa) started the first of five collecting expeditions to the Galápagos, with the aim of generating an invertebrate inventory of the island fauna. There is little doubt that these surveys have had a tremendous impact on the knowledge of the terrestrial invertebrates, producing numerous publications in many and several major monographs (Peck 2001 (Peck , 2006 . BJS participated in the second Peck expedition of 1989. Vast numbers of specimens were collected on these two surveys, which resulted in the listing of four phorid species, all classified as introduced invasive species (Causton et al. 2006) . We report here primarily on the collections of scuttle flies made by S. & J. Peck and BJS and identified by RHLD.
Material and methods
The methods of collection included direct searching of litter, carrion baited traps (CT), dung traps (DT), Malaise traps (MT), and yellow pan traps (ypans). The collectors and locality are abbreviated as follows: Charles Darwin Research Station -CDRS; S.B. Peck -SBP; S. & J. Peck -SJP; B.J. Sinclair -BJS. The following abbreviations are used in the descriptions: supra-antennal seta -SAs; subcutaneous pit sensilla -SPS. Terms primarily follow those of Disney (1994) . Most specimens were preserved in alcohol and many were mounted by RHLD on slides in so-called Berlese Fluid (Disney 2001) . A few pinned Figs 1-2. Chonocephalus males. -1, hypopygium, diagrammatic ventral view of a generalised species. A = anal tube (with median hypoproct and paired cerci); E = epandrium; H = hypandrium; X = penis complex (simplified). a, p = anterior and posterior processes (probably = subepandrial sclerites) of epandrium; l = lobe(s) of hypandrium; g = gonopod; b = bridge (probably = sternite 10); c = left surstylus (clasper); s = spine (modified bristle) of epandrium; 2, C. heymonsi, right wing.
-Epandrium longer than high (Fig. 56) The marked sexual dimorphism, along with the naming of species based on the description of one sex only, has caused much confusion. Species recognition is now based on the male hypopygia in the first instance. The then known species were reviewed by Disney (2002) , including a key to the species of the Nearctic and Palaearctic Regions. Most of the latter are tramp species transported around the world by humans.
Chonocephalus dominicanus Borgmeier Figs 3-8
Chonocephalus dominicanus Borgmeier, 1967: 206 . Type locality: Dominica.
Material examined. Santa Cruz: 1?, 2 km N Bellavista, 360 m, guava thicket, agricultural area, MT, 2.vii.1985, SJP; 2?, 13.vii.1985 . 1?, Los Gemelos, 3 kmN Santa Rosa, 570 m, Scalesia forest, MT, 13.vi.-15.vii.1985, SJP; 2?, 13.vii.1985 .
Natural history. This species has been reared from the rotting spadices of Carludovica palmata Ruiz & Pav. (Cyclanthacaeae) and Heliconia mariae Hook.f. (Heliconiaceae) (Disney 1980) ; it has also been reared from bread fruit (Artocarpus altilis (Parkinson) Fosberg, Moraceae) (Disney 1994) .
Remarks. This is a Neotropical species that has evidently been transported across the world by humans.
Chonocephalus heymonsi Stobbe
Figs 2, 9-18
Chonocephalus heymonsi Stobbe, 1913: 131 (female only MT, 10.v.-3.vi.1985, SJP; 7?, 1/, 10.v.-14.vii.1985, SJP; 13?, 2/, 14.vii.1985, SJP; 21?, 1/, 10.v.-14.vii.1985 More than one hundred species are known, with most only identifiable in the male sex in our present state of knowledge. The literature for the identification of the Neotropical species is summarised elsewhere (Disney 1994) , supplemented by Kung & Brown (2005 , 2006 .
Dohrniphora cornuta (Bigot)
Figs 19 Natural history. The larvae feed on a wide range of decaying organic materials ranging from rotten potatoes, onions, beans, rice bran, chick peas, dead insects, dead snails, moribund turtle eggs, sour milk, human faeces, general garbage, dead mice and other small mammals, etc. (Disney 1994) . They are also occasional facultative predators. For example larvae feeding on the sewage film of micro-organisms in trickling filter sewage beds, when confronted by competition for this resource, may prey on the eggs, larvae and pupae of Psychodidae (Kloter et al. 1977) . In Thailand adults were reported to be the dominant species of insect visiting the flowers of Aristolochia baenzigeri B. Hansen & L. Phuphathanaphong and to be a significant carrier of its pollen (Bänziger & Disney 2006) . Remarks. This primarily warm-climate species has been transported across the world by humans (Disney 1994) . Records indicate that D. cornuta is found from the littoral to pampa zones on the Galápagos. . Dohrniphora cornuta male, left face of hypopygium (T9 = tergite 9, C = cercus, H = hypandrium, P = proctiger, PC = penis complex, T10 + S10 = fused tergite 10 and sternite 10 to form a ring). Scale bar = 0.1 mm. The three known species are keyed by Disney (2003b) , where two are Palaearctic and the third, which is recorded below, is a tropical tramp species.
The latter species has been recorded from all other Biogeographic Regions except the Nearctic, but under four different names, three of which have been synonymized since (loc. cit.).
Gymnoptera simplex (Brues)
Figs 27-29 This giant genus includes more than 1400 described species and several times this number awaiting description. A now dated guide to the literature is given by Disney (1994) , as well as keys to Neotropical species being by Borgmeier (1962) .
Megaselia edenensis Disney sp. n. 
28
Etymology. Named after the type locality El Eden.
Male. Frons brown, slightly broader than long, with 94-120 hairs and dense but fine microsetae. SAs robust but lower pair slightly shorter. Bristle arrangement very similar to Figure 33 . Gena with 4-6 bristles and jowl with 2-3 longer ones. Postpedicel subglobose, brown but not dark, without SPS vesicles. Palpus pale straw yellow, with 3 long and 1-3 short bristels and 5-9 hairs. Labrum coloured as palpus and about 0.7-0.8as wide as postpedicel. Labella also pale and with only several short spinules below. Thorax brown, being paler on sides. Mesopleuron with 14-24 hairs. Three notopleural bristles and no cleft in front of these. Scutellum with anterior pair of fine hairs subequal to those in middle of scutum and posterior pair of bristles. Abdominal tergites brown, with short fine hairs but those at rear of T6 longer than others. Venter brown, with hairs below segments 3-6. Hypopygium brown, with paler brown anal tube, and as in Fig. 30 . Both lobes of hypandrium vestigial. Two rectal papillae present. Legs with brown hind femur and mid coxa; other femora, mid and hind tibiae partly pale brown and partly pale straw yellow; remaining leg segments pale straw yellow. Fore tarsus with posterodorsal hair palisade on segments 1-5 and segment 5 slightly longer than 4; basitarsus and segment 2 slightly thickened, the former being 0.8-0.9as wide as tibia and only 2.8-2.9as long as wide. Dorsal hair palisade of mid tibia extends about 0.6 of length. Hairs below basal half of hind femur more robust (Fig. 31) and longer than those of anteroventral row of outer half. Hind tibia with some dozen differentiated posterodorsal hairs, the last not being differentiated from the rest. Spinules of apical combs simple. Wings 0.9-1.1 mm long. Costal index 0.40-0.43. Costal ratios 3.5-4.6 : 1.0-1.2 : 1. Costal cilia (of section 3) 0.05-0.06 mm long. Hair at base of vein 3 about as long as costal cilium at level of humeral cross vein. Two axillary bristles, outer slightly longer than costal cilia of section 3. Sc not reaching R1. Thick veins yellowish grey, thin veins 4-6 grey and 7 very pale. Membrane almost colourless. Haltere brown. Female. Head similar to male but labrum slightly darker and at least 1.2as wide as postpedicel. Thorax as in male. Abdominal tergites brown and well developed. T2-T6 being progressively slightly narrower that preceding one. T6 about 0.27 mm wide and 0.13 mm long, with small median emargination on front margin (about 0.07 mm wide) and slightly concave hind margin. T7 subrectangular and about 1.2as long as wide and with unpigmented median stripe extending for much of its length. Venter brown, with hairs below segments 3-6. Sternite 7 reduced to a narrow band of pigment linking bases of four hairs on posterior margin. Posterolateral lobes at rear of sternum 8 short, pale and with 3 long hairs near hind margin and 3-4 shorter hairs further forward. Cercus pale and only about twice as long as wide. Two rectal papillae present. Furca not evident. Dufour's crop mechanism rounded behind and 0.6-0.17 mm long and about 0.07 mm wide. Legs similar to male but basitarsus and segment 2 of front legs not so thickened and hairs below basal half of hind femur not obviously robust and subequal in length to those of anteroventral row of outer half. Wing and haltere as in male, except length 1.1-1.2 mm. Costal index 0.41-0.42. Costal ratios 3.8-4.6 : 1.1-1.4 : 1. Costal cilia 0.06-0.07 mm long. Affinities. In the keys of Borgmeier (1962) this species runs out on page 304 in Abteilung V to couplet 2, lead 2, to M. paupercula Borgmeier. However the male is immediately distinguished by the differentiated bristles on the epandrium. In some specimens 1-3 hairs at the rear margin of the mesopleuron are slightly differentiated from the rest, but still <0.06 mm long. These might then be run down in Abteilung III to couplet 4, on page 303. However, the wing colour fits lead 2 but the structure of the epandrium fits lead 1. Furthermore in both the species of this couplet the single differentiated bristle on the mesopleuron is >0.08 mm long. Male. Frons brown, with 112-142 hairs and dense but very fine microsetae, and with bristles arranged as in Figure 33 . SAs robust and about equal, lower pair being slightly less robust. Gena with 2 bristles and jowl with two 2-3 longer ones. Postpedicel subglobose, brown, and densely packed with SPS vesicles most of which are smaller than diameters of sockets of lower SAs. Palpus two-segmented, with small basal segment brown and second segment straw yellow lightly tinged brown, with 6-7 bristles (most apical being about as long as lower SAs) and 4-9 hairs. Labrum coloured as in palpus and about 0.75as wide as postpedicel. Labellum pale, narrow and with only some short spinules below but with some strong, pale teeth on their inner edges. Thorax brown, being slightly paler on sides. Mesopleuron bare. Three notopleural bristles and no cleft in front of these. Scutellum with anterior pair of hairs subequal to those at rear of scutum) and posterior pair of bristles. Abdominal tergites brown with hairs at rear of T6 slightly longer than rest (Fig. 34) . Venter brown, with hairs below segments 3-6. Hypopygium pale brown, with almost colourless anal tube and left lobe of hypandrium, and as Figs 34-36. Right lobe of hypandrium shortened. Legs light brown, the front pair being palest. Fore tarsus with posterodorsal hair palisade on segments 1-3 and segment 5 1.2-1.3as long as 4. Dorsal hair palisade of mid tibia extends almost 0.7 its length. Hairs below basal half of hind femur 1.1-1.2 as long as those of anteroventral row of outer half. Hind tibia with 8 differentiated posterodorsal hairs. Spinules of apical combs simple. Wings 0.9 mm long. Costal index 0.43-0.44. Costal ratios 3.6-3.7 : 1.8-1.9 : 1. Costal cilia (of section 3) 0.04-0.05 mm long. No hair at base of vein 3. Two axillary bristles, outer being longer than costal cilia. Sc pale and not reaching R 1 .
Thick veins yellowish grey, thin veins 4-6 grey and 7 very pale. Membrane very lightly tinged grey. Haltere brown, but not dark. Female. Frons brown, with 154-162 hairs and dense but very fine microsetae, and with bristles arranged as in Figure 33 . SAs robust and about equal, the lower pair being slightly less robust. Gena with two bristles and jowl also with two. Postpedicel subglobose, brown, with at least a dozen SPS vesicles most Borgmeier (1962) this species runs to in Abteilung VII or Abteilung VIII depending on whether the costal index is long (0.44 or longer) or short (0.43 or less). In Abteilung VII it keys out on page 310 at couplet 55, to M. labellata Borgmeier, but its costal index is at least 0.5 and the hypopygium is different. The male hypopygium, especially its very short anal tube, eliminates some subsequently described species that run to the same couplets. In the supplementary keys (listed by Disney 1994) it fails to key out. In Abteilung VIII it runs to couplet 3, lead 2, to M. morula Borgmeier. The latter, however, has paler wings, longer hairs below the basal half of the hind femur and a brown anal tube.
Megaselia scalaris (Loew)
Figs 37-45 MT, 10.v.-3.vi.1985, SJP; 1?, 10.v.-14.vii.1985, SJP; 1?, 3/, 10.v.-14.vii.1985 (Cruciferae). The widely scattered literature on the biology of this species has recently been reviewed (Disney 2008) .
Remarks. This primarily warm-climate species has been transported across the world by humans (Disney 2008). However, the Neotropical and Nearctic M. imitatrix Borgmeier, 1969 is apparently the most closely related species, whose larvae are aquatic in container habitats (Hanson & Disney 2008 ). The species is somewhat variable in size, and related to this the anterior scutellar bristles are often shorter than allowed for in most keys. In Borgmeier's (1962) primary keys to Neotropical species such specimens will run to couplet 58, lead 2, on page 310, to M. pruinosifrons Borgmeier, 1962 . The male of the latter has a short anal tube and the anterior scutellars are minute hairs, instead of bristles. The female abdominal tergite 6 is not broader than T5, as is the case in M. scalaris (and M. imitatrix) . Many, if not most, specimens in samples from the Galápagos islands are nearer the small end of the range of variation and have somewhat shorter than usual anterior scutellar bristles. In addition they tend to be darker. Thus the postpedicels and labrum are more yellowish brown than yellow, the legs may be brownish yellow and the normally yellow parts of the abdominal tergites are light brown or even as dark as the rest of the tergites. The abdominal tergite 7 of the dark-form females tends to have smaller anterolateral processes. Typical forms tend to predominate in coastal samples but the darker forms tend to dominate samples from montane localities. In both situations a few intermediates may be encountered. It is probable that this species reached the Galápagos a long time ago and has tended to diverge from the original mainland form. However, repeated subsequent introductions by modern shipping may have prevented this divergence proceeding to a separate subspecies or even a distinct sibling species. The procurement of molecular signatures for samples from different populations could be rewarding.
Megaselia seticauda (Malloch) Natural history. Not known apart from cryptic data on specimen labels quoted by Borgmeier (1962) thus "rd corn" and "in green corn car". Remarks. This species has been reported from mainland Ecuador, Costa Rica, Mexico, USA (Texas), and the West Indies (Dominica) (Borgmeier 1966 (Borgmeier , 1969a .
Puliciphora Dahl, 1897
Type species. Puliciphora lucifera Dahl, 1897, by monotypy.
Females of the Neotropical species are keyed by Disney (2003) supplemented by Disney & Kistner (2003) and Disney (2005a, c.) Puliciphora borinquenensis Wheeler MT, 10.v.-14.vii.1985, SJP; 1/, 14.vii.1985, SJP; 31/, 2 kmN Bellavista, 360 m, avocado grove, leaf and fruit litter, 14.v.1985, SJP; 2?, 4/, 360 m, guava thicket, agricultural area, MT, 2.vii.1985, SJP; 3/, 14.v.-13.vii.1985, SJP; 4?, MT, 13.vii.1985, SJP; 6/, 4 kmN Bellavista, Media Luna, 600 m, sifted Sphagnum, 21.v.1985, SJP; 115/, Sphagnum bog, CT, 27.v.1985, SJP; 2?, Media Luna, 620 m, 2.vii.1985, SJP; 66?, 206/, Miconia zone, CT, 17-21.v.1985, SJP; 72?, 60/, 620 m, Miconia zone, MT, 14.v.-13.vii.1985, SJP; 1?, 620 m, Miconia zone, MT, 19.vi.1985 MT, 13.vi.-15.vii.1985, SJP; 1/, in Scalesia litter, 13.vi.1985; 2?, Scalesia forest, MT, 28.vi.1985; 2?, 13.vii.1985; 1?, Los Gemelos, 600 m, Scalesia zone, DT, 31.i.-4.ii.1989 , BJS.
Natural history. The egg is illustrated as Figure 50 . The larvae exploit a wide range of decaying organic materials, from ripe fruits to vertebrate carrion (Disney 1994) . The flightless female is transported by the male and deposited on suitable pabulum for oviposition (Miller 1979) . The majority of collections for this species are from the humid zones.
Remarks. This primarily warm-climate species has been transported around the world by humans (Disney 2003a) . Stethopathus occidentalis Melander & Brues, 1903: 17. Material examined. Santa Cruz: 1/, Academy Bay, CDRS, 30 m, arid zone, thorn scrub, MT, 14.vii.1985, SJP (CNC) .
Remarks. This is a Nearctic species. In the keys to Neotropical females (Disney 2003a ) it runs to couplet 27, where the species of neither lead fits. With the subsequently proposed synonymy of Pulicimyia Borgmeier, 1960 with Puliciphora (Disney 2005c ) two of its species will run to the same couplet. Puliciphora pauxilla (Borgmeier, 1960) has the small anterior flap of abdominal tergite 5 clearly broader than its midline length. Puliciphora triangularis (Borgmeier, 1960) has this flap distinctly more triangular, and like P. occidentalis it has a small wing rudiment but it is larger than that of the latter species (although that of P. occidentalis is a little variable in size). In the keys to the Nearctic species (Disney 2005c ) the specimen runs out as P. occidentalis. The posterior part of abdominal tergite 5 is sometimes incomplete (cf. Figs 52 and 54).
Puliciphora sobria Borgmeier
Figs 55-56
Puliciphora sobria Borgmeier, 1960 Remarks. This species cannot be named until associated with its female. Of the described males it most closely resembles P. parvula Borgmeier (1969b) in that it has an unusually short anal tube. However, Species A has a slightly shorter costal index (0.52 as opposed to 0.56), a slightly longer costal section 1 (its costal ratios being 0.6-0.7 : 1 as opposed to 0.5-0.6 : 1) and furthermore it differs in that the costa is narrower in the basal two-thirds of section 1 and the anal lobe is more pronounced than that of P. parvula (cf. Fig. 136 in Borgmeier, 1969b) . 
Discussion
A total of 2767 flies were collected representing twelve species (Table 1) , but 65% were from Santa Cruz. Furthermore, the methods of collecting were limited. The larval habits of scuttle flies are more diverse than those of any other family of insects (Disney 1994) . However, the prevalence of tramp species on remote islands has tended to give rise to an atypical preponderance of species breeding in decaying organic materials. The above list of recorded species reflects this even more than was to be expected, probably because the majority of the collections were made with carrion baited traps or direct from carrion baits. It is of interest to note that half the species recorded (the genera Chonocephalus and Puliciphora) have flightless females, which supports the supposition that they were introduced to these islands by humans. Their spread within each island, however, was probably mainly undertaken unaided by humans. In support of this supposition are the observations made by Wilton (1961) , who examined the colonisation of 68 dustbins by flies in Honolulu. Puliciphora borinquenensis successfully colonised 50.0% of these containers, and was thus no less successful at colonising these bins than Megaselia scalaris, whose females are fully winged. Another consequence of the majority of the collections being made with carrion baited traps, or direct from carrion or dung baits, is a preponderance of females. Thus some sex ratios (the number of females caught for every male) were as follows: 5.7 : 1 (n = 868) for M. scalaris at carrion and dung traps, compared with 0.8 : 1 (n = 80) in yellow pan traps plus Malaise traps. Likewise the ratios for P. borinquenensis were 5.4 : 1 (n = 578) in carrion and dung traps, compared with 0.7 : 1 (n = 160) in Malaise traps. It is axiomatic, but frequently ignored, that every collecting method is selective with regard to the list of species obtained at a particular locality (e.g., Disney et al. 1982 , Disney 2004 ). In the above report, while a range of collecting methods was employed, it is evident that typically only a few methods were employed at each locality sampled. The above list is therefore unlikely to represent a complete list of the species of scuttle fly to be found on these islands. Future collecting using different methods more extensively would be likely to turn up other species: for example the more widespread use of light traps and pitfall traps; or direct collecting, such as those visiting flowers, honeydew or ripe fruits; or rearing from fungi or invertebrate hosts of parasitoid species; or catching specimens observed attacking ants, beetle pupae, etc. Furthermore the collecting was concentrated on Santa Cruz, and to a lesser extent on Isabela. More intensive collecting on the other islands listed in Table 1 and on other islands would be likely to yield further species.
